Using the "Qualification and Career Survey", a rich German data set with information on 0.1 percent of all individuals employed in Germany in 1998/1999, we calculate the earnings effect of training for different "types" of employees in the personal services sector. Interacting training with all explanatory variables in the earnings equation allows us to calculate heterogeneous training returns for employees and firms with different characteristics and to estimate an unbiased average treatment effect. The correction for selection into training by using supply-side changes as external instruments leads to a decrease in the training coefficient in the personal services sector, while the coefficient increases in the entire economy. A further comparison of the results for the personal services sector with those for the entire economy reveals that, on average, employees in personal services gain less from participation in training.
Introduction
The goal of this paper is to measure the earnings impact of continuing training in the personal services sector in Germany. On the one hand, personal services is one of the sectors with the highest employment growth, on the other hand, in this sector the share of low wage earners is higher than in other sectors. Nevertheless, our knowledge about the specific situation of low wage earners in the services sector is limited (Asplund and Salverda, 2004 ). An obvious possibility to increase productivity and earnings in low-skilled consumer-related occupations is to increase investments in training for these employees (Hughes, O'Connell and Williams, 2004) . Training after entering the labour force constitutes a major part of human capital investments (Heckman, 1999) and continuing training might have a positive impact on the wage level and profile. An important proviso is, however, that training increases earnings for this group of employees. Therefore, we do not only calculate the average training effect on earnings in the personal services sector, but also differentiate between the wage effects for employees with different qualifications and professional status. Heckman (1999) suggests that trainability increases with qualification and tenure and that the effect of training on productivity is larger for higher educated employees. Therefore, it can be assumed that the qualification level and tenure as well as other employee characteristics might have an impact on the earnings effects of training. While some papers on the earnings effects of training account for heterogeneous returns for different educational groups (Lynch, 1992; OECD, 1999) , heterogeneity in the returns caused by employer characteristics has not been analysed so far. It can be assumed, however, that some firms are able and willing to pay higher earnings mark-ups to participating employees than others, and we therefore also interact the training returns with employer characteristics. Finally, additional comparisons with the earnings impacts in the entire economy show whether the effects differ between the personal services sector and the rest of the economy and whether the low-skilled fare better or worse in personal services.
It is frequently argued that the group of employees participating in training is different from the other employees with respect to unobservable characteristics (Heckman, 1999; Card, 1999) . Employers might tend to offer training only to those individuals who are more trainable, while better motivated individuals may be more likely to pursue off-the-job training (Lynch, 1992) . In addition, some firms might be more prone to offer training than others, and therefore some employees might have a higher probability to participate in training, irrespective of their personal characteristics (Zwick, 2004) . In this paper, we use supply-side variations to identify training participation. More precisely, we show that employees in firms that recently restructured their production technique or their organisation have a higher probability to participate in training, though it should be noted that restructuring in the firm does not have an (immediate) impact on their wages. This identification strategy has the advantage that it does not capture unobserved employee heterogeneity and hereby avoids biased estimation results (Card, 2000) .
This study mainly adds two new aspects to the literature on earnings effects of training. First, we show that the earnings effect of training varies between different "types" of employees and employers, i.e. we discriminate between qualification level, experience, job tenure, economic sector, firm size, and many other attributes. Second, we compare the impact of training offered in personal services with the training effects in the entire economy. We correct for the endogeneity of training participation by using instrumental variables. For our analysis, we use a rich and representative German data set with information on all employees.
The paper is structured as follows. In the next section, the theoretical background and econometric methods are briefly discussed. Then, we present the data set and the variables used. This is followed by the empirical evidence, where we first present some descriptive statistics. Second, we estimate the effect of training on the earnings of heterogeneous participants in training in the personal services sector, and third we compare these effects with the training effects in the entire economy. Finally, we conclude with a summary of our results.
Theoretical Background and Econometric Methods
In order to explain individual earnings, economists traditionally use the so-called Mincer equation, a standard tool in human capital theory (Mincer, 1974; Heckman, Lochner and Todd, 2003) . Here, earnings lnY are explained by different schooling levels that are captured by vector S, experience Exp, experience-squared Exp 2 , and a constant. Experience enters also as a squared term in order to allow earnings to increase with experience with a decreasing rate. In the standard Mincer equation, the growth of earnings during working life, i.e. the experience wage profile, reflects workers' returns to investments in human capital and seniority wages. This means, however, that postschool human capital investments are proxied by work experience or, in other words, are left as a black box. In order to open the black box, we use a dummy for participation in continuing vocational training T in the previous two years as an additional explanatory factor for current earnings. Our data set allows us to capture part of the observable individual heterogeneity left in standard Mincer equations by using a large variety of additional explanatory variables in vector X, such as workplace characteristics, firm size, professional career, and personal characteristics of the employee:
Training returns may be heterogeneous for different employee groups and depend on employee characteristics and employer characteristics. In order to capture these heterogeneities, we estimate the wage regression, including a full set of interaction terms between the training dummy and all other explanatory variables Exp, Exp 2 , and vectors S and X. This approach satisfies the suggestion by Card (2000) that the training effects of many subgroups of employees should be compared in order to obtain more reliable estimates on the average treatment effect of training. In addition, the sample averages are subtracted from the interaction terms of training with the explanatory variables. This specification, suggested by Wooldridge (2002) , p. 613, reduces unobserved heterogeneity as far as possible and separates the correlation of wages with training from potential correlations of training with other covariates (Bertschek and Spitz, 2003) . In addition, it allows us to calculate the average treatment effect of training if we assume that all differences between training participants and employees without training during the observation period are captured by the interaction terms with the observables:
Employees who participate in training may not be randomly selected, and therefore the ignorability of treatment assumption implied in equations (1) and (2) may be violated. Therefore, the impact of training included as a dummy variable in an OLS earnings equation might be biased because the error term of the earnings equation is correlated with the probability of receiving company training. To consider the effect of an endogenously chosen binary treatment (training), we estimate a treatment effects model that is conditional on two sets of independent variables explaining lnY and T. The treatment equation measures the unobserved net benefit T * from training. Assuming that firms offer training only if the net benefit is positive, we find:
We estimate the binary response model by Probit and include all covariates from our earnings equation.
We use external instruments Z that intuitively explain the training selection process in the establishment and are correlated with training incidence but not with earnings (Griliches and Mairesse, 1998) . We adopt the identifying strategy proposed, for example, by Card (2000) and use supply-side sources of variation in training as external instrumental variables. In our case, we include information whether the employer restructured the establishment in the two previous years, i.e. during the period in which training was offered. We use two identifying variables: technical or organisational restructuring. It is well known that firms have to offer more training after restructuring in order to update the skills of their employees in accordance with the new skill demands (Acemoglu and Pischke, 1999; Zwick, 2004) . Therefore, participation in training is higher if restructuring has taken place in a firm, irrespective of individual employee characteristics. It can be assumed that some employees participate in training only because the firm restructured recently, and training therefore comes close to a random eligibility variable. As a consequence, our variations in training supply variables satisfy the assumption that the instruments are uncorrelated with other latent employee characteristics that may affect their earnings or, in other words, with unobserved employee heterogeneity (Card, 2000; Wooldridge, 2002) .
In the next step, the fitted probabilities of training participation µ * T are calculated from equation (3). According to Wooldridge (2002) , the earnings equations (1) and (2) should be estimated by instrumental variables, using a constant, µ
X, and for equation (2) additionally the interactions of µ * T with all demeaned covariates in (4) as instruments as shown between squared brackets:
The IV earnings equation is therefore estimated by (again, the version including the interaction terms is shown between brackets):
is the estimated participation in training. The estimated participation in training and the respective interaction terms between training and the covariates are estimated in one step, simultaneously with equation (4). The one-step full-information maximum likelihood estimator (FIML) is based on the entire system of equations (4) and (5) and treats all equations and parameters jointly. With normally distributed disturbances, the estimator is more efficient than the two stage least squares (2SLS) estimator.
The Data
In order to analyse the impact of training on earnings empirically, we use a rich data set, compiled from a representative sample of 0.1 percent of all individuals employed in Germany. The BIBB/IAB "Qualification and Career survey" 1 is implemented every seven years, but it is not a panel. We use the latest wave available, which is from the survey in 1998/99. It comprises more than 34,000 employees. The crosssection data on employed individuals in Germany contain detailed information on the qualification and the professional career of each individual, the organisational and technological environment of jobs, and the qualificational requirements. Furthermore, information about the employer and some personal attributes are included. This cross-section data doesn't allow us to control for unobserved heterogeneity by taking individual-specific fixed effects. This proviso is to some extent outweighed, however, by the fact that the data set contains an exceptionally extensive set of explanatory variables that are potentially correlated with training participation and wages. Specifically, we use the following variables (see also · The external identifying variables for training participation originate from questions on the changes in the workplace during the period in which training took place (1996) (1997) (1998) . We use two variables: technical restructuring (introduction of new production techniques, machines, production materials or computer programmes) and organisational restructuring (re-organisation of departments or work groups).
· Further explanatory variables for earnings are those found in the Mincer equation, i.e. actual work experience, job tenure, and dummies for the highest educational achievement. These variables are related to the situation in 1998/1999.
· In addition, we use the following current job characteristics: computer use, profitsharing, incentive wages, overtime work, and whether a job is temporary. Also previous unemployment spells are controlled for. These variables allow us to control a large part of the individual heterogeneity between the employees.
· Finally, we also add seven dummies for the firm size and a dummy for the location of the firm in East or West-Germany. A further employer characteristic used is whether the firm is in a good economic situation in 1998/1999.
2 The first category includes all earnings below € 307, the second includes earnings from € 307 until € 511. The following categories comprise earnings intervals of € 256 up to € 3,068. From € 3,068 to earnings of € 5,113, the intervals are in steps of € 511. The next category comprises earnings from € 5,113 until € 7,669 and the last category includes all earnings of € 7,669 and above. The unbounded upper range is coded as € 8,947.
We included the following sectors in our sample for personal services: retail trade, laundry, hairdresser, chain store company, kiosk and gas filling station, mail-orderhouse, passenger traffic and travel agency, hotel and restaurant, hospital, nursing home and sanatorium, medical practice, law practice, architectural practice, engineering practice and tax advisor, recreational sector, sports and fitness and other trading and services (also compare Hughes, O'Connell and Williams, 2004) .
Only full-time employees, i.e. those employees working 30 hours and above per week, are included in the sample. The analysis is restricted to male employees, because the data do not allow us to model participation in the labour market simultaneously, which would be important for examining earnings effects for women 3 . This reduces the sample for the entire economy to around 14,800 individuals, and around 2,300 of those were employed in personal services.
Results

Descriptive Statistics
One of the motivations to concentrate on the personal services sector is the finding that this sector employs a relatively high share of low-wage employees (Hughes, O'Connell and Williams, 2004) . Graph 1 shows indeed that the share of employees with incomes below about € 2000 per month is higher in this sector than in the entire economy, and average earnings in the personal services sector is € 2272, while it is € 2346 in the entire economy. Note that these differences cannot be completely explained by differences in the qualification structure because it is rather similar. A part of the differences is probably explained by the lower average tenure and work experience in the personal services sector, however (compare table A1 in the appendix).
>>graph1 about here<<
If we compare the training incidence between personal services and the German economy, we find that training incidence is slightly higher in personal services. It is interesting to note that especially the training incidence of less qualified employees is higher in the personal services sector than in the entire economy (compare table 1). This suggests that the higher incidence of low-wage earners in the restricted sample is not a consequence of a lower training participation of less qualified employees.
Earnings Impact of Training
We calculate equation (1), i.e. the extended Mincer earnings equation including the training dummy and a broad variety of employer and employee characteristics but not the interaction terms between training and the other explanatory variables by OLS 4 . Here, the training coefficient is 0.12 and significant in the personal services sector (compare column 2 in table 2). This is larger than the training coefficient in the entire economy (compare column 2 in table 3). If we allow for heterogeneity in the returns of training by adding the interaction terms according to equation (2), the average treatment effect increases for our restricted sample and for the entire economy (see columns 4 of tables 2 and 3). This effect is familiar from previous studies (Kuckulenz and Zwick, 2003) . In addition, we find that the earnings effect of training is higher for employees with higher schooling levels and larger firms. The OECD (1999, p.165) also finds for Germany a positive (albeit insignificant) interaction between the earnings effect of training and education. For France, Italy, the Netherlands, and Great Britain the OECD reports larger wage gains for employees with lower education, however. We learn from a comparison between the personal services sector and the entire economy that the additional earnings effect of trained employees with higher tenure is lower in the personal services sector. Moreover, also the earnings mark-up of trained employees with temporary contracts and overtime work is lower there. On the other hand, also in the entire economy, lower educated employees earn a lower earnings mark-up if they train. Most other interaction effects between the covariates and the earnings impact of training are insignificant.
Before we can draw firm conclusions from our analysis, we have to take the selection issue into account, however. In a first step, training participation is explained by technical and organisational restructuring and the explanatory variables from the earnings equation according to equation (3). Table A2 in the appendix shows that employees in firms that recently restructured have a higher probability to participate in training. It is interesting to note that in personal services work experience and tenure do not have an impact on training incidence, whereas in the entire economy training incidence increases with higher work experience and tenure. In both samples, the higher qualified employees have a comparatively higher probability of participating in training. This is frequently found in the literature (OECD, 1999; Booth, Francesconi and Zoega, 2003; Zwick, 2004) . In addition, training is also offered more frequently to employees with overtime work and incentive payments.
The earnings impact of training strongly changes if training is estimated by IV, using the predicted training values and the list of explanatory variables according to equation (4). The estimated earnings effect of training turns insignificant in the personal services sector if equation (5) is estimated without the interaction terms within the squared brackets, see column 6 of table 2. For the entire German economy, the IV estimates increase, however, and stay significant, see column 6 of table 3 (also compare Kuckulenz and Zwick, 2003) . This indicates that in the personal services sector mainly employees with unobserved higher wage earnings abilities have a higher chance to obtain training while this is not the case in all sectors of the economy on average. Unobserved firm characteristics are likely to have an important impact as well. Specifically, those personal services firms that offer training are likely to pay more to their employees also without training. In other words, the higher earnings of training participants are not a causal effect of training but they are due to the selection of employees and firms with unobserved characteristics that are positively correlated with earnings. The positive selection effect in the personal services sector is even stronger than the correction of measurement errors that induce a downward bias on the training coefficient in the OLS estimation (Griliches and Hausman, 1986) . Apart from the differences in earnings effects of training, the impact of the other explanatory variables is similar in both samples: earnings increase with experience, tenure, and professional and school education. Larger firms and firms in a good economic situation pay more. Employees with profit sharing or incentive wages and computer users earn more. Employees with temporary contracts as well as employees with previous unemployment spells earn less. These results are familiar from the literature (Lynch, 1992; OECD, 1999; Goux and Maurin, 2000; Pischke, 2001; Booth, Francesconi and Zoega, 2003; Kuckulenz and Zwick, 2003) .
We also calculated the IV estimates of the earnings equation including the interaction terms between training and the other covariates. Probably due to the small sample size and the large number of instruments, most coefficients were badly determined, however, and therefore we do not report the estimation results here.
Conclusions
The main result of this paper is that training does not lead to an earnings increase in the personal services sector. In contrast, training participation in 1996-1998 leads to a significant earnings increase for employees in the entire German economy in 1998/1999. In the personal services sector, the share of employees in the low wage category is higher than in the rest of the economy. These employees therefore cannot improve their financial situation by training, although the firms train a fair share of them. This result is additionally aggravated by the fact that the earnings impact of training is higher for higher qualified employees. This means for the entire German economy that training exacerbates earnings differences in those sectors with positive training returns because mainly higher educated employees participate in the rents generated by training.
We take endogeneity of training into account by instrumenting the training dummy by exogenous training supply changes. For the entire German economy, the IV regression leads to a higher estimation of the training impact of earnings, while for the personal services sector the coefficient is significantly lower and turns insignificant. We conclude that in the personal services sector those employees obtain training who have unobserved personal characteristics that increase their ability to earn more or who work in firms with unobserved characteristics that induce them to pay higher wages. 
